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Objective: To evaluate whether using the direct observation of procedural skills (DOPS) tool improves the
accuracy of students’ performance for clinical skill assessment.
Materials and Methods: Outcome- and clinical-based evidence results were analyzed for prostate size
measurement for benign prostatic hyperplasia (BPH), including digital rectal examination (DRE) and
transrectal ultrasonography (TRUS). Patients were stratiﬁed into three clinical groups based on the
results of DRE and TRUS. Clinical outcomes were correlated between DRE and TRUS for prostate size. We
designed a DOPS study in a clinical setting with actual patients in which DRE and TRUS results for
prostate volume measurement were compared in order to determine their correlation.
Results: The DRE of patients with mild, moderate, and severe BPH showed prostate size variations. The
correlation between DRE and TRUS showed that DRE underestimated prostate size in the severe
hyperplasia group (>60 mL) and was more accurate in the moderate hyperplasia group (40e60 mL). The
implementation of DOPS for prostate size measurement improved students’ self-assessed communica-
tion and counseling skills. The study results show that the DOPS tool improved students’ prostate
measurement techniques and skills (Cronbach’s a > 0.70).
Conclusion: We demonstrated that students’ clinical skills for the measurement of prostate size
improved after the implementation of the DOPS tool in DRE to determine prostate size accurately in the
clinical teaching program. Clinicians can enhance clinical skills education in certain circumstances with
strategic incorporation of tools for direct observation into medical student training programs. By using
the DOPS scoring system and reviewing faculty feedback, trainees can improve their accuracy of prostate
size measurements.
Copyright  2013, Taiwan Urological Association. Published by Elsevier Taiwan LLC.
Open access under CC BY-NC-ND license.1. Introduction
The prostate is a superﬁcial male organ, which is palpable
transrectally.1e3 The prostate is composed of 70% glandular ele-
ments and 30% ﬁbromuscular stroma. The prostate originates from
the urogenital sinus through dihydrotestosterone stimulation. The
prostate contributes approximately 0.5 mL of volume to theogy, Department of Surgery,
ne, Chang Gung University,
ciation. Published by Elsevier Taiwseminal plasma (average: 3 mL), along with the volumes contrib-
uted by the seminal vesicles (1.5e2 mL), Cowper’s gland, and
glands of Littre (0.1e0.2 mL).4 Approximately 60% of the male pa-
tient will have enlarged prostate glands.5,6
Benign prostatic hyperplasia (BPH) is the most common benign
neoplasm in men. The etiology includes epithelial and stromal
proliferation stimulated by androgens and growth factors.3,6e8 The
prevalence of BPH, which increases with age, is approximately 20%
in men in their 40s and increases to 90% in men in their 70s.3,6e8
Prostate growth may lead to urethral obstruction that causes
lower urinary tract symptoms, such as weak or intermittent urine
ﬂow, nocturia, and urinary incontinence, all of which interfere with
normal activities. Most patients are treated using pharmacother-
apeutic agents, such as alpha blockers and 5a-reductase inhibitors.an LLC. Open access under CC BY-NC-ND license.
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eﬁts in disease management and outcome. The potentially pro-
gressive nature of the disease has been associated with an
increased risk of acute urinary retention and the option of surgery.
Digital rectal examination (DRE) is the only way to evaluate the
prostate physically, but the results are variable and DRE lacks a
good performance scoring system. In addition, DRE is a poor pre-
dictor of actual prostate size to correlate the transrectal ultraso-
nography (TRUS) scan results. Nonetheless, TRUS prostate
measurement has about 30% variability among different exam-
iners.7e13 Direct observation of medical trainees with patients by
their clinical supervisors and assessment of their clinical and
communication skills are useful tools for improving student’ clin-
ical and communication skills. A recent report by the Institute of
Medicine called for improved supervision of trainees to enhance
patient safety and quality of clinical education.14 The Liaison
Committee on Medical Education and Accreditation Council for
Graduate Medical Education requires ongoing assessment that in-
cludes direct observation of trainees’ clinical skills.14e16 By
observing and assessing learners with patients and providing
feedback, faculty can help trainees to acquire and improve skills
and help patients through better supervision of clinical care.14e16
Direct observation of procedural skills (DOPS) occurs infrequently
and inadequately.15,16 End-of-rotation global rating forms are often
completed by supervisors who have not directly observed trainees
with patients.16 Nonetheless, assessment based on direct observa-
tion should be an essential component of outcome-based education
and certiﬁcation.16 With the current interest in establishing an
evidence-based medical education system that enhances trainee
development and patient safety, there is a great need for robust
work-based evaluation tools. A rigorous study of teaching uro-
logical procedural skills has not been performed to relate the utility
and quality of the direct observation and assessment of urological
residents working with actual patients. We therefore prospectively
reviewed our database to determine the tools available for direct
observation by supervisors to assess trainees’ clinical skills with
actual patients. The aims of this study were to clarify the rela-
tionship between DRE and TRUS to evaluate their validity relating
to outcomes and for providingmedical educators with an evidence-
based assessment of the prostate size. In addition, we also evalu-
ated the usefulness of the DOPS tool in teaching the trainees the
importance of understanding the outcome of the prostate volume
assessment.
2. Materials and methods
2.1. Data collection
The aim of this retrospective study is to characterize patients
with BPH based on the prostrate size and use these data to design
the DOPS tool. The students performed DRE on actual patients
while being observed by their supervisors. We retrospectively
reviewed the records of 114 patients with BPH who were admitted
to the general urology ward from December 2006 to December
2010. The patients underwent DRE or TRUS when they were
admitted for diagnosis of the BPH. Patients were selected based on
the results of DRE and TRUS. Informed consent was obtained from
all the patients.
Patients were divided into three groups (mild, moderate, and
severe BPH) according to the prostate size assessed by DRE: (1) mild
prostate enlargement group, prostate size < 40 mL; (2) moderate
prostate enlargement group, prostate size 40e60 mL; and (3) se-
vere prostate enlargement group, prostate size > 60 mL. All pros-
tate volume calculations were performed with a 2102 Bruel
and Kjaer 7.0-MHz biplanar ultrasound probe used for TRUS.The prostate volume was calculated as follows: (p/6) 
(transverse)  (longitudinal)  (anteroposterior). Pearson correla-
tion analyses were used to calculate the percentage of variation in
prostate volume, peak urinary ﬂow rate, and body mass index
(BMI). We demonstrated the correlation between DRE and TRUS in
the prostate size study. Our results were analyzed to understand
that the DRE procedure has some limitations in correlation ana-
lyses. Physicians who want to carry out DRE for prostate size
measurements are limitated by personal experience. We used
clinical data to evaluate factors that would disturb the DRE proce-
dure during prostate size evaluation.
2.2. DOPS study selection
We designed a DOPS study (Table 1) in a clinical setting with
actual patients in which DRE and TRUS for prostate volume
measurement were compared to determine their correlation. We
designed a modiﬁed measurement method to teach the trainees
how to perform DRE. In this clinical setting, we used DOPS to score
prostate measurements, and the data are then compared with that
obtained using TRUS. The modiﬁed training method was used to
teach students how to perform DRE for prostate volume mea-
surement. The DRE procedure was rated using a three-setting
scale: 0 (<2 widths of the ﬁnger), 1 (2 and <3 widths of the
ﬁnger), and 2 (3 widths of the ﬁnger; Fig. 1). We also compared
the DRE prostate measurement with TRUS data to correlate this
scale system with the TRUS data. The interns and junior residents
were randomly assigned to assist in determining prostate sizes of
actual patients. Trainees were requested to use the DRE rating
scale system to evaluate the prostate volume. We did not stan-
dardize the patients or utilize the simulated settings without
actual patients.
2.3. Statistical analysis
Differences between DRE and TRUS in some groups were
assessed using the ManneWhitney U test and Chi-square test. The
statistical signiﬁcance was set at p < 0.05. All analyses were per-
formed using SPSS/PC version 11 (SPSS Inc., Chicago, IL, USA).
3. Results
3.1. Correlation between DRE and TRUS
We prospectively evaluated our records of 114 patients for this
analysis. The mean age of the patients was 73 years (range: 54e95
years). In the DRE group, 14 patients (12.3%) had mild BPH, 65 pa-
tients (57%) had moderate BPH, and 35 patients (30.7%) had severe
BPH. Table 2 shows the DRE and TRUS patient characteristics. In the
mild BPH group (TRUS volume <40 mL), BMI, prostate-speciﬁc
antigen (PSA), and patient age did not differ statistically in either
the DRE or TRUS groups. In the moderate BPH group (TRUS volume:
40e60 mL), BMI and PSA differed statistically (p < 0.05). In the
severe BPH group, both TRUS and PSA had statistically signiﬁcant
difference (p < 0.05). In the mild BPH group, there were six (42.9%)
patients with prostate sizes <40 mL and eight (57.1%) patients with
sizes >40 mL, resulting in underestimation of prostate size in the
mild group determined by DRE (Fig. 2). In the moderate BPH group,
there were 24 (36.9%) patients with prostate sizes between 40 mL
and 60 mL, 20 (30.7%) patients with prostate sizes <40 mL, and 21
(18.4%) patients with sizes>60mL (Fig. 3). In the severe BPH group,
there were 20 (57.1%) patients with prostate sizes >60 mL, but 15
(42.9%) patients with sizes <60 mL, and thus, the severity was
overestimated (Fig. 4). Fig. 5 shows much variation between TRUS
and DRE.
Table 1
Direct observation of procedural skill for DRE.
Direct observation of procedural skill Digital rectal examination
Doctor’s name: Clinical setting:
Procedure: Assessor’s position:
Number of previous DOPS observed by assessor with ANY trainee:
Please grade the following using the scale below:
Demonstration
Insufﬁcient
evidence
Below expectation
for completion
Borderline for
completion
Meets
expectation
Above
expectation
Understanding of indication, relevant anatomy,
technique of procedure
Obtains informed consent
Technical ability
Postprocedure management
Consideration of patient/professionalism
Overall ability to perform the procedure
Please use this space to record areas of strength or any suggestions for development:
DOPS ¼ direct observation of procedural skills; DRE ¼ digital rectal examination.
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evaluations based on DOPS
The teacher allowed the students to perform skills within the
limits of their competency and also only after obtaining the pa-
tient’s consent in the DOPS study. Overconﬁdence and under-
conﬁdence should be properly managed, and exploring any fears
about performing the skill should be appropriately targeted, as
experts struggle to remember what it is like not to have the skill.
The student’s skills can be extended under direct supervision withFig. 1. Representative transverse view of a prostate gland.shared understanding that the teacher will intervene if the pa-
tient’s safety is threatened. Once the procedure is complete, the
teacher should create a supportive environment that facilitates the
learner’s reﬂection on the procedure and provide feedback based
on speciﬁc observations.
The characteristics of the 64 evaluable patients are shown in
Table 3. The trainee details about each of the BPH scores are pro-
vided in Table 4 of the 64 patients evaluated, 31 (48.4%) were scored
by interns and 33 (51.6%) by residents. The reported validity evi-
dence is summarized in Table 4. The mean patient age was 70 years
(range: 58e87 years). According to the DOPS study analysis, we
divided the patients into the following three groups: (1) mild BPH
group, DRE showed <2 ﬁnger widths and TRUS probability of
<40 mL for prostate size; (2) moderate BPH group, DRE showed
2e<3 ﬁnger widths and TRUS probability of 40e60mL; (3) severe
BPH group, DRE showed 3 ﬁnger widths and TRUS probability of
>60 mL. The distribution of the DRE subgroup was mild BPH in 17
patients (26.5%), moderate BPH in 35 patients (54.7%), and severeTable 2
Patient characteristics.
n (%)
No. of patients 114
Patient age, yr (range) 73 (54e95)
DRE status
Mild BPH 14 (12.3)
Moderate BPH 65 (57)
Severe BPH 35 (30.7)
TRUS status
Prostate volume <40 mL 26 (22.8)
Prostate volume ¼ 40e60 mL 47 (41.2)
Prostate volume >60 mL 41 (40)
Mean PSA (range) ng/mL 9.51 (0.37e106)
Mean BMI (range) 24.8 (17.3e31.4)
BMI ¼ body mass index; BPH ¼ benign prostatic hyperplasia; DRE ¼ digital rectal
examination; PSA ¼ prostate-speciﬁc antigen; TRUS¼ transrectal ultrasonography.
Fig. 4. Scatter plot of transrectal ultrasound (TRUS) volume and digital rectal exami-
nation (DRE) volume of severe prostate enlargement: >60 mL, 20 patients; 60 mL
(underestimation), 15 patients.Fig. 2. Scatter plot of transrectal ultrasound (TRUS) volume and digital rectal exami-
nation (DRE) volume of mild prostate enlargement: <40 mL, six patients; 40 mL
(overestimation), eight patients.
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estimated using TRUS after DRE and the prostate volumes were
compared. In the mild BPH group, there were 15 (88.2%) patients
with prostate sizes <40 mL and two (11.8%) patients with sizes
40 mL resulting in underestimation of mild BPH. In the moderate
BPH group, there were 27 (77.1%) patients with prostate sizes be-
tween 40 mL and 60 mL, three (8.6%) patients with sizes <40 mL,
and ﬁve (14.3%) patients with sizes >60 mL. In the severe BPH
group, there were 11 (91.7%) patients with prostate sizes >60, but
there was one (8.3%) patient with a prostate size 60 mL, resulting
in overestimation of the severe group.
After the students performed DRE, it was compared with TRUS.
The inter-rater reliability for the 64 patients in the DOPS study was
suboptimal (>0.7). The internal consistency was high (Cronbach’s
a ¼ 0.724). Thus, the assessment outcome was accurate.
4. Discussion
Estimation of prostate size is important for diagnosis of BPH and
differential diagnosis of lower urinary syndrome. In this study, both
DRE and TRUS examinations involvedmultiple examiners andwere
not performed by only one experienced examiner. Methodological
differences could be due to DRE estimates, TRUS performance,
interobserver variability, measurement or equipment error, and
inexperience of the examiners. Inaccuracy of DRE is thought to beFig. 3. Scatter plot of transrectal ultrasound (TRUS) volume and digital rectal exami-
nation (DRE) volume of moderate prostate enlargement: <40 mL, six patients; 40 mL
(overestimation), eight patients.due to the variable experience of the examiner. Varenhorst et al7
assessed the level of agreement of DRE assessments by a urolo-
gist and a general practitioner among 933 male patients with BPH.
Cheng et al10 compared similar assessments by a trained urologist
and a urology junior among 39 consecutive male patients with
acute urinary retention and found that the trained urologist was
more accurate in estimating prostatic volume with DRE than the
urology junior trainee.
DRE is well known to underestimate large and overestimate
small glands. Roehrborn et al9 compared DRE, urethrocystoscopy,
and transabdominal ultrasound in 59 patients with obstructive
voiding symptoms for accuracy in predicting the weight of the
surgically removed specimen. The DRE overestimated small glands
and underestimated very large glands (>50 mL). Theoretically, DRE
only assesses the posterior surface area of the prostate, and not the
actual prostate volume.17,18
Direct observation of medical trainees by faculty remains a vital
component of assessment across specialties. Assessment through
observation provides ongoing data on trainee performance with
actual patients, and effective assessment helps medical educators
meet their professional obligation to self-regulate effectively.19,20
Enhanced supervision (with observation) is associated with better
patient care and faster acquisition of clinical skills by trainees.20e23
A 2008 Institute of Medicine report (UCSF) recommends greater
supervision in medical education to improve patient safety andFig. 5. Relationship between prostate size assessments performed by digital rectal
examination (DRE) and transrectal ultrasound.
Table 3
Basic characteristics of patients in the direct observation group.
n
Overall 64
Mean age, yr (range) 70 (58e87)
Mean PSA, ng/mL (range) 14.06 (0.26e252.9)
Mean body weight, kg 65.9 (47.5e88.4)
Mean BMI, kg/m2 24.4 (17.7e33.8)
BMI ¼ body mass index; PSA ¼ prostate-speciﬁc antigen.
Table 4
Adjusted TRUS and DRE of prostate volumes for BPH patients.
DRE status TRUS status
Mild Moderate Severe <40 g 40e60 g >60 g
Total no. 64 64
n (%) 17 (26.6) 35 (54.7) 12 (18.8) 18 (28.1) 30 (46.9) 16 (25)
BPH ¼ benign prostatic hyperplasia; DRE ¼ digital rectal examination;
TRUS ¼ transrectal ultrasonography.
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and detailed assessment and feedback. We developed an easy-to-
learn and high-quality DOPS method for assessment of trainees,
which augments the quality of supervision.
We developed this method for the direct observation of clinical
skills to teach the trainees. In this study, DOPS was implemented
repeatedly with medical students, residents, and fellows across
specialties. We demonstrated improved clinical skills after the
implementation of this tool in a urology educational program. The
outcomes such as learning, transfer of skills to new situations, or
improved patient care are important. Whether this study is asso-
ciated with physical examination improvements remains an area
for future research.
5. Conclusions
We used a prospective review of our database to demonstrate
that DRE for prostate size measurements is modeled by personal
experience. In addition, we identiﬁed and described a tool designed
for direct observation of a medical trainee’s clinical skills with
actual patients for prostate size evaluation. Our results have
demonstrated sufﬁcient evidence of validity to warrant more
extensive use and testing.
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